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(57) Abstract 

Compounds represented by general formula (I) or pharmaceutical^ acceptable salts thereof which have the effect of inhibiting the 
activity of type IV phosphodiesterases and are usable as drugs, in particular, type IV phosphodiesterase inhibitors or preventives and 
remedies for diseases in association with the sthenic type IV phosphodiesterase activity, in particular, respiratory diseases such as bronchial 
asthma. In said formula (I), X represents oxygen or sulfur; R 1 represents lower alkyl, cycloalkyl(lower alkyl) or cycloalkyl; R 2 represents 
hydrogen, halogeno, lower alkyl, halo(lower alkyl), hydroxy(lower alkyl), mercapto(!ower alkyl), (lower alkoxy)(lower alkyl), (lower 
alkylthioXlower alkyl). (lower alkanoyloxy)(lower alkyl), (lower alkanoy!thio)(lower alkyl), (lower alkanoylXlower alkyl), 
hydroxyimino(lower alkyl), (lower alkoxyiminoXlower alkyl), cycloalkyl, aryl or lower alkanoyl; R 3 represents hydrogen, halogeno or 
lower alkyl; R 4 represents hydrogen, or lower alkyl; R s represents cycloalkyl optionally substituted by the same group as R 6 ; naphthyl 
optionally substituted by the same group as R 6 ; a 5- or 6-membered monocyclic heterocycle optionally substituted by the same group as R G , 
optionally fused with a benzene ring and having one to four heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur 
atoms; or a group of formula (a); and R 6 represents halogeno, lower alkyl, halo(lower alkyl), hydroxy, lower alkoxy, cyano or nitro. 
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(5C*K R' s R 8 > R 3 s R 4 SO'R s li1ulS©^^WU flb©E^li6lT 
©E»*£gt>-fo 

R 3 ' : /Nn>r>^^|.CDR 3 t(5j-©£. 

y 2 „ y 3 so;y 4 : m-xum^r, ^vf>W^s 

Z 2 StfZ 3 : t*ll ^>£j&©5J£Cffi«St£. 
T s : p - MUx>*;Ujfc— A/So ) 

rttfoS* Kftft^ft (IV) li, 3-Ti/;U-2-^Df'Ji?>^#(* (7) 
^JSR^t-rst^li. ztUZR* i}<m&UzTi> (8) £5J££i±6&l£©N 

W&lt&to (IV) tt. 3-Ti/^-2- (p- h;l/x>7.;i/^;u^4 i -» f>J 
^>0fig{* (13) *!R*4t-r5t§li. cftirR 1 ML/;7;> (8) £ 
fiEfcl^«{cSCE:$*-5N-T;u+Mb (&!£#&) i:J:otS!^:t^ 
£6o $ £Ks fb£$ (IV) li> (1 4) f'J^>*;Ut'-h 
'J;l£Jfc*4fc-f*fc#lis JI*4<b£$J (14) £R 5 O^^-T Kfr£K*£tt<5 
r»Jxir-;Ht3E (2) ££J££-£6- h 'J ;Ufr£©^ h >H©^^ftO-«Sft 

fc*>\ *!H# (7) tt, #l£-f<5- h 'J A (1) Xtt*Jl*>m (3) 
tLT±E©^ , Jxi'-;UK^ (2) £El&£-fr5£fc£affl-f **\ $>6tMi 
3fe©JSCc;f4*W>2-^of'J v>>iP?f* (4) (IR 5 ©7/i/ft F (5) £ 
5Cc^-ttTf#^n-5 2-^D-3-g^h Ya*i/**)\,t'*)*Jymm& (6) 

fffltt ( 1 3) til. 1 -•^x^->'<>;y 'sKt'V'r h >^ (9) 
fcTi/;l/ftg*T- K(10) c irT?# •oiT.-o 2 -t+Vf'J 'J fc'T h > 

(1 1 )<- 7^ F (1 2)^-SCDc-ir-E> C til «£ 0 3„ 

cnt>©^{b^©^(iSfi*3i:-r^rb^©R 2 , r 3 > r 4 tufomsk 
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R 1 „ R J s R 3 % R 4 SD'R 5 liHti^6Dji<5T-*6o ) 

*fPJHb£12> ( I a) fcfflfcfk'J >X(iLawe s s o nttBtSSfcOfilEKJ: 0 

^>-tf>, h;Ux>. fh7bKD77>, x-x^k ^^+"9->, 
fifty f-l/>«<DSlEJ=8B4Uj:^WttStt^ ffc£8l ( I a) tEM<t<) >X 
liLawe s s o nK*t*»*^X«i-5f*ii*«ffll\ ££T, ^Cio 

(b) iItc 
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<5W\ R 1 , R 3 , R 4 . R 5 StfXli]iii£0jfic»£WU R"(i**K^X 
b Ko*i/flSttT^Wk^« (Id) &*tmt2>*fr#-Mt&® ( I c) 

(c) C-T)l*Mt 



R' 




+ R ,2 -MgY 
(VI) 



(le) 

OH R 




(If) 



(5t*K R' , R J . R 4 . R 5 . X&O'Y 3 Mieo^^TtU R 12 li 
C,-s T**;U£**ft-rS) 
2 - ( 1 - h Fo+«Ti+^) fiJjWb^tt (If) littlfrf £T;t,xt 

(VI) *KJ£$*Sfifft{r«J:*)«j&-C^5o 
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(it*. R' . R 3 , R 4 . R 5 . X. R'WA 1 ttm§Z<DW*t:ft?Z>) 
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fr%miz xo&^te^vfy <mx%m i>xm& z ns 0 

ii) IMRO'Maywfc (2) 




R 4 R 5 R 4 R 5 

(Ih) (Ii) 



(it*. R 1 . R 3 . R 4 . R 5 . X, R'\ R'W ! lifijtB©^^^ 
£) 

^ay;M7;i+^l ( I i) (i> tt)£-f ST^+Mb^ ( I h) £ 

m^i^'o y xtrnxtm-tz z tiz* ->x ^wmftxh** 

Z.tt<mJi Ri£©^oy Wfc#|£ffil,\ iftgdcfcO 2. 2' -77t"^V 
#*FfiJT*>So £tzN-ya*Ztt<$H i K£ffl^£E£5fcU 2, 2' -TV 

iii)3S©^ay>ft 

(f ) T->Mb 
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(5^ R 1 , R J . R 3 , R 4 WR 8 im&(DMt)T*&Zo Y 6 
*Sj£(ifk^tt (W) tfb^tt (DO ::<t(c<fcO#igB;Ht:£$ 

( i ) zwttzismvibZo 

#S89Ni, O-tr'X h;l/i>, x—r;k fh7hKo77>, ^^-+^>. 
ffc^» (W) fc{fc£tt (K) t£^*^:gL<tt-:££«*flttfc UTERES 
#T££o t LTIi, 7K^fb^ h 'J -7 A, 7kf£<fc# 'J ^A, 'J f?A 

x^;-;^07^3-;^jgJ|^ h 'J VATJl??- k tiWATfra 

tefifk fits. ^ b b b. ^D7hr77-f -^©ii^cDfb^fp^iiffl lt 

#a©lltt*l*lltt«:|BI<0«iafk¥W<j:ttK<DaE*|«ffl LT#j£c J: 9JMTT 
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MPDEKiIfRffTC£>*o 

• imm. ^r^ram (t h t'-M^« . titemw 

Bfr&mf.. ^ABfTOiS^P CARDS) H] s 

^fiEf^ (aids)^o^ mt*i&. mm. 

mi$k*i$ts) . mm&. mir& 3*&s, m^] > 

• £M$>z\,mmm®m&m mm. mmmmmm. mm&te®&. m 
ttMUPj^vf-, mmw^ wsmmmm) . 

• wm®,m%mzwm-?z>m& mm. y^-y^^v-i^so'^-t^v 

&mm%£L mmtmmm<t&. &mkum*m&. m-^^bay^-m). 

•timmmmizftomB mm. mmm. r^m. '*-y?m . 

-mmmw^&om mm. nsmm. Mm^mnm^mm) . 

-nm%\s<im!&®fcm$:>&mtirm& mm. &te®&±. mmtm. 
mxm&n. Mttm mm. >mmm. m&*. smnmw) 
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mi . 

. mmm^-rzmm (feii mm, m&m. m&t&. ®mm 
iifc, nmm&.®ffi. mm&. mm^mm, mm. mmm . 

• ®mm*ttbtbftz>nfri&m& (feii mmm&mmfc, mmmmm, 
®mm&.wm&. t;d^k->^ tpttifi^ mm. m2.mm*;m) . 

■mmmjtm? ctnf) Ramov^ v-t^o cil-k il-6H) © 

M$-f6&& (fell ®M. 1i14TO<J^vf- % *»g§feUdl§^ ?d->^ x 

y?->s y ?mm. Jff&. mm&w-oiz) . ««pf^ c oi> 

•ie^s^E (fell ^ttx'jxvh-xx, TOi£iu 
ffg&, mr&.«u ^jin.i*»jfe. 9mm) . 

• rasisf&a (feii mee. ^mi^ 

<>#JR&30 . 

• Jfilf • &L%L%tom& (fell riH^, ftHR& MflRffi, Jfilteifc, t*j# 
■& BSJfiL^f^. MSifl:. fo.mm& &Jfil^^>S, ifa'JtiJftHfc "^^3 

Tl/^f- Goodpastur e*£{£#s 'J >'<8Is »J ^vf^ AIDS, 

■*©ffls«* m&mm. -r>sHf->^ ««*#-5«a (fed 
fm, mum . wmm&m. ws, jftc^ ran . 

«tc*S6"JWfcAtt ( I ) II [fell (T h f-ttog 

s*#tf) , m&isMxik* mmmm. ards^] , 

[fell Th^-ttKlML b/t£g?. AIDS, 

<t&. nmm , bt^. te^A&mm. w& («»w^*^t?) , rkr& 
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m& matt. tmm . 

M&mfm? (TNF) hrtW > ( I L - U I L- 6 3!) 

jfog* BfaluEtt->ay^ (*3#^14^ 3 -y^. r^A»l4lftt!ii:jfeffi % 

?i/3 7?»> Bf&> (Hia^-f^) , 'm*± 

t>Xt.^iXf7- tfP!Wi£1£ill!l5£6*ffc (in vitro) 

1 ) MlltA©^ 'J 5 0 0ml ICf+X h 7 > ( 3 %) 

7X2 0 0 m 1 3 7'C4 O^^V+a^-FUtt^fti^^o 

*JlM*tt*»©±.»£®iRU lllil'i>&. ttS^mttA (1 4 OmM Na 
CI. 5mM KC1, 5mM^3-X, 1 OmM hepes, pH = 7.4) 
tiff***. ®K*UBiliI>i>#*tffiaii (7-f3-*«) KM. 4 5 OG. 40» 

(140mM NaCl, 5mM KC1, lmM CaCl,, 1 mM Mg 
Cli. 5mM^3-^, 1 OmM hepes, p H = 7. 4 ) T* 1 m&tfr'&, 
&im&ftimmm.mm ( 5 0 #M phenyl-methyl-sulfo 
n y 1 - f 1 u o r i d e. 5//M peps tat in A. 40//M le 
upeptin, 20#M aprot in in, 2mM benzamidi 
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n e) ttts&mLC (2 OmM Bis-Tris. 5mM ^fti'JX'J 
h-;k 2mM EGTA, 5 OmMPit h'J^A, pH=6.5) i:!L« 
*' 'J h o i@W»»B«Tttte£ttai U ( 4 °C, 1 0 0. 0 0 0 G. 

2) mmmCTW-'&ltZtlfrLG x l O cm Q-b:7TO-**7AI^ ifbtl 

tzBimnftmzitmuco va^rmy^&mm&cs o omiwu 

Lfco 0. 0 5-1. 2 5 Mft»-*- h U A©»«fl3SS«***rr-5« 
ffij&C 2 0 0ml tfl|l»T*X*^XXf5- tf***U 5.0ml^I40* 
£@«RLfco &#®£c AMPRtf cGMPftW***^x*f-7-tfjaH&::o 
UTt$l/:o &#®*cGMPTiitt< c AMP©f«f»tt«U fro, 1 
0/tMD»^7A (rol ipram: Wfi*X*^xxf7- t»ilfRfi*Jffig$>l) 

3) SajWfr&tottBfgoaK* 4 OmM hMX-HCl (pH8.0K 5mM 
i MgCli* 4mM 2-/)lfJZfh3-9;-Jl. 0. 3(iMi/a*?i K (c 

ilostamide: nfi***2>x*f 5-tf»Rttfi#8) „ 1 #M c 
AMP, 1 OnM 3 H- c AMPSUTfS^^^xxf 7- tfllfjK»jft©^W 

1 LTt>ssM^+T3 o°c i o^iai5iEd«fco st&«*9 o°c i 

JlU^ $^i:u-«^©5' - tr'^Jnx.3 0°C1 

x 1X8 a7Zv£aL*£l*tt*®*3-fr*:ifc »tffim*jW«Lfco 

4) I C.oliIV£***^x*f-7-tf0ttttism£5 0 %m.W? Zfflikit&to 

Hffe&fl : *5B«fk^tt©IVSPDE(^-rSffllFiSHtJW^<Ofe*^ *B#If 
K> ^lSa'g 2 ir^-To 
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itmt&ft} 1 : 4 - (2-?dd7i-A) - 1 -xf-^tT'J K [2, 3-d] 
f'J *i>>-2 (1H) 

mp. ! 3 4 - 1 3 5'C (AcOEt-hexane) 

itm<tii® 2 : m^m^mmmm 5 f ©ft£$ 

Itmt^mZ : 4 - (4-?dd7i-« - 1 -i^;l/f'J K [2, 3-d] 
fcf'J i 2 ( 1 H) 

mp. 221-222 "C (AcOEt-hexane) 
ttmt£® 4 : Hijffi^a^HM^J 5 e ©f fc&% 

tt*Mfc&*5 : 4- (3, 4 -^dd7i-^) - 1 -x^;Uf»J K [2, 3 

-d] fj $ ( l H) —*y 

mp. 2 3 6 - 2 3 9*C (Ac OE t - i P r 2 0) 
ifc^b^6 : 4 - (3-?dd7x-« - 1 -^V^n tVUfJ K [2, 3 

-d] try ^ 2 ( 1 h) 

mp. 1 69-1 7 l'C (AcOEt-iPr 2 O) 
' imil&tol : 4 - (3-?no7xr.;l/) - 1 -x^;lf'J K [2, 3-d] 

try ^ 2 ( 1 H) 

mp. 1 5 4 - 1 5 6'C (AcOEt-hexane) 
Jt^ft^8 : 4 - (3-/f^7x-;b) - 1 -i^UfcT'J K [2, 3-d] 
f'J i 2 ( 1 H) 

mp. 1 4 8 - 1 4 9°C (AcOEt-hexane) 

ffe 4 -g&7xx;U- 1 -S&f'J K [2. 3-d] f'J^>-2 (1 
* 5 V 7 ftd Wf 5 ffc^liWM P D E PlSS^IiS^TiSi w<5tt £ y 
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lot, 4-1^7x-;l- 1 -g&li'J K [2, 3-d] h*'J = ^>-2 ( 
1H) -^>©^-r^cDfb^©MPDEH^ttl^^Tli. *cD4fi7x 

ft*] mmKmmzm®zntz<t&®®®tE®%ztt%iLT&T^ 
i ) #it«x-ti>xxf7- tf ( i, n. is) r^v-tf^A^wr^^ii. 

^BfiOL^8i«tBLfco VA'iJXlunit/ml) £#fr£g&iM7jc£il»fc 
LM^I^fc'l li£*T1ffl^<»Uco -ft£&a£&K#fi?gmiEM 

( 5 0 xzM phenyl— methyl— sul fonyl— f luorid 
e, 5/zM pepstatin A, 40#M leupeptin, 20# 
M aprotinin, 2mM benzamidine) Zr'StiWL&fifoh 

(20 mM Bis-Tris, 5mM ^f-*x>J X M b-;i/. 2mM EG 
TA. 5 0mM H^-fh'Jt;A, pH=6. 5) izmffi'&. sKU hO&O'ig^ 
&fim#KJ;0»£raU igi§'l> (4°C, 1 0 0, 0 0 0 G. 6 OM) t 

2 ) f# h ft oJ^7>if * X * SJx X 7- v — tr'T -< V if U %$^-f 
OT©ifcOI8S£Uco *f3j&AT¥«Hfc£ftfcl. 6 x l o. 0 cm 

MA 3 0 0ml T'Sfe#U *&r&£6£lfc:fcUco 0. 0 5 - 1. 2 5 Mft®^ h 

>) ^ i*<DmB&mnm&£tttz®mfcA 2 0 om 1 e^ttat^xxf 
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=? -iftrnffi u m* <bm&o&®i- h u * A^fw-r * 5. 0 m 1 #b£& 4 0 

*UiRU/wo &#®£c AMPSO'cGMPttit^^*^xxf-7— fcfSttlio 
l^SLfco &#®*c AMP<D*K#Utafjgtt£#U fro, 0. 1 ilW; 
;K(ci lostamide: HS***S>x*f 5--tf«RttMffl) 

M cGMPMJjDCckO cAMPfUHffitt^B*S#M£I£*x*S*x;* 
f7- tfttfco MK> cGMP©flSftH3j:0cAMPftaStt*<g{k-&-r. fr 

2 mM c a c i « cD»ci: o c AMPmtmm<®m-zftmz I M* 

3) VS^x^^xxx5-^t-Wr^^l±^T©«ko(r®SA©^tfijlliJ: 
OiMSUfco ^'<»J >®S^r*tIllil 5 0 Om 1 Cr+X h5> (3%) 

?Jc2 0 0m 1 £«Jnl/*\ ^^'3 7°C4 0fl'IBK>**'<- h LT*»£j* 

»$-a-/co fNa#ft»&0±i&£ia'rcu hm, b (mo 

mM NaCl, 5mM KC1, 5 mMiOI/P-X, 1 OmM hepes, 
P H = 7.4) lei**!?;* i*\ ®K«3SEa^«lfflffi Cmd-;U«) 4 5 

og, 4 o^ra^g-eatou mw#BtTO^#Bt£#i#L/co mm# 

B£*X®fi£C ( 1 4 OmM NaCl. 5mM KC1. ImM CaCh, 
ImM MgCh , 5mM 1 OmM hepes, pH = 7.4) 

T-@*»», £«»e»»»»*l!MflW ( 4 0 ,c*M leupeptin, 5 
jtzM pepstatin A, 2 0 uM aprotinin, 50#M p 
h e n y 1 -m e t h y 1 - s u 1 f o n y 1 - f 1 u o r i d e, 2mM b 
enzamidine) (2 0mM Bis-Tris, 5mM 

^ftx'JX'Jh-^, 2mM EGTA, 5 OmM BfcShf-MI^A, pH 
= 6.5) izBMVt. *«J ha>ao*#iMI»KJ:0«ft*ttllU SS^ 
(4°C, 1 0 0, 0 0 0 G, 6 OM) -TSCtdckO^tt^B^f/Co 

4) ttirttDT'TOfb^nfcl. 6 x 1 Ocm Qt77D-7*7Ai:#W: 
"IStt^B***Lfco m^-CUM 7 l»&SmttLD 12 0ml TifefrU 
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£6£&* Lfc 0 0. 0 5 - 1. 2 5 Ummi- h U * A©&ff^BS®£l^rr6*Sffi 
$D3 0 0m 1 ^ffl^T*X*^f7- IffcSKU 5. 0 m 1 ^M^lUiR t 
/c 0 £ cAMPS O'cGMP izttt SftK * X * >>x x f 5 - 1? ffittt i o 

1) mi<t&mtPJim(Dmfc& 4 OmM HJX-HC1 (pH8.0K 5mM 
MgCl 2 , 4mM 2 -^;l/*7*hx^y-;k 1 0 //Mo >J 7*7 A ( r o 

1 i p r am : »Xt^iXf7- tfSflttRMFH) . 1 #M c AMP. 
1 OnM 3 H-cAMP (VS*X*^xxx7— t?©«^li, 1 juM c AM 
P, 1 0 nM 3 H- c AMP***l€ni #M cGMP. 100nM 3 H-c 
GMPKg£&*.£ 0 ) SWST^VifyA^^O^WtT^eSCT^ 
tt*T? 3 0 e C 1 0 aiHJKlEStffco KM. 9 0 'CT 1 #fffltfV )V Ltz 

5g{m---yh©5' tf£Jnx.T3 0°C 1 0 M 

SlfcSlh y^y-;l/l m 1 £fin*5l££#±£#;fc 0 SlEttliDowex 1 
x8 *7A«IU *fWcAMPX{*cGMP£iB»S-frfc8L &ffl&®J!& 

2) i Csoii^mT>rvtfVAcD-en-en©ftifrStt^5 o %®m-?z>u$k<tis 

: ±£jM3©£©fc*, *W\<titm<D&< (iftfe©PDE(i^LT©F 
SPDE©«l«(l<)ffl#^{lffnT^*lt3&<WB*nfco Mx-tifft^ 1 , 3, 
4, 1 9&tf3 4©fk^«DliWMPDE(wit-rS!fl§S14©ftfe©PDE(r^LT 

©ajRtt*<i o o oteRfcui^tawstifco 

1) 5P6W5> (5 jug) fc^tfTKBHtT^'x^y;!, (1 OOmg) 
h£JBWc 0 SUS&ffiiiH, -tx^; fJ^SV (2mg/kg) 

3 7 
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(0. 5 9<yf-^Hr;UD-xffi[S!*. 3ml /kg) *E«KtJ*5Uc 0 W&TJl 

■y i >mmfr?> 2 4 (2g/kg, ®mftm) mwmzm 

3) B$BS^?l$^O^e«ia(iJfil^lf-»^(l (Cel 1 tac-a, B#ft 
TjfefeUftftCiO^ak T£©5U 0&Gifal*»©m«fl§» 

»**»«flU8i**** nwecj:*w*js (p<o.o 5) tmu^o 
mmz3£& lx®>* ©*£kis brands ttsa<, a«£p«4©*£«A 

1 B^/cOO. 0 0 lmg/kgftMl 0 Omg/kggSt*^ Ctt£HllT\ 
fc£Mi2-4l3K#ltTfi:4-f&o mmz&^xtofflZ5.ztizHb&\t, 

3 8 
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ii?£j£Al 0.0 0 lmg/kgftMl Omg/k g©8Sffl-e 1 BIC1 

®jbm.mtm®5-ztiz>o *fc, WAvm&itmtftA 1 s^o, 0.0001 
mg/k g7ijMi mg/kgommn b imm&m®®$£ti, 

liO. 0 0 0 1 mg/k gftMl mg/k g©ffillTl 9 1 07!iM£&®&4£tt 
^©ck^ffiftWk tf#*k SLEm 3§fS*L MmLT^TUiv 

^□a4©fcfe©astmfcLTii, mmtoik&ttzmmnommM, mm 

b>r>j3-;K t^'Jxf l/>iT'J *U-:/ift©J:«5fcltttMu 
-^©^njTAn-;^ #U y;t/^- h 8 o 

3£KH>IKau ?Ufc#J> #ftffl, £5£ft#J (flRtf, 7? h-X) , 8 

3 9 
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hit. mmmizm^^ *%wzzt>immizmM-rz, 0 xwmmmmmz 
mm i 

3-^Ty-6-xf-;l/-2 (1 H) -f'J K> (3 6. 2 g, 0.2 4 mo 1) 

sw+^rku > (25omi) <7>m^^2mn^MmLtco fcmi&zm 

E^fiSm. Rati: Wl^x:/£in;U£IBg*tL/co M?DD^;^tfS(U 

xf-;U) TnUL2 -?aa- 3 -i/TJ- 6 -Xf-;U£'J ^> ( 1 9. 6 g, 4 

9%) «-jfttttttLT»/Co 

#%#J2 

3 -7'a^-i7onA:>-tf > (2 2. 1 g. 11 5mmo 1 ) ©f- h5 t V'oyy 
y ( 2 0 0ml) Ml^n^i (2. 7 2 g, 1 1 2mmo 1) £J|J*.. g 

2 0 o C^*e?#iUU 2-?DD-3-i/7;- 6 -xf-;Ut*>J v>> (9. 3 3g, 
5 6mmo 1) fclfflx., £iST 1 6l$IHI«#Ufco Etf«K*&»fflfl:7 >*x* 
l.7km&*:toz.mUT 3 0#8H$Uc&. 1 N-igH*lra^ S^x^l/TM 

E^lfcL/co 82*^ 'J * y 7 A ? D7 h r 7 7 - (^+i7->-9t®?x^ 
7t/) T'tBSU 2-?dd-3- (3-^DD'<>7>f;i/) - 6 -xf-;l/h* '1 ^ 

> (3. 4 8 g. 22%) &wtf*Mtmt bxm^o 

4 0 



WO 97/1 9078 PCT/JP96/03389 

mmi 2 tmmz LxvxrvQdsmzmu 

3- (3-^n^>-;^;l/) - 2-?dd - 6-xf 

mm a 

Z-Zfa^^uaKy-ify (3 8 g, 2 0 Ommo l)Off7t Ko75> 
(4 0 0ml) mmz-?y*-y*?l+ (4. 8 g, 2 0 Ommo 1 ) £Sn;lg*gTi£ 

JWPU 2-^oo-6-yfA-3f>i (9. 2g, 5 3 mm o 1 ) £jfJU;i£ 

tssiu 2-?dd-3- -6-yf-^eyy> (6. 

2 5 g. 4 4 %) ttttttt LT#/io 

3- U-yn^OvV^) -2-^nn-6-yf-^fU^> 

2-?od-3- (3-?dd^>7^A) - 6 -xf-;l/h*'J^> (3. 4 g. 
1 2 mm o 1 ) SO' 7 0 H^JlT I (15ml) 1 

0 0 e CKT4 ^HHWfLfco M*Tfc*PLfcffc #&n-H:&Uc 0 1 N- 

AT&MK HEttv?** U «BE«»Lfco W&Zis*) ii?)\,li=7 

A?nvbr^74- (M^V-RBif-*) TtBSU 3- (3-?on/< 

>y*-r/u) - 6 -xf;b-2-xf^7;; try 9y (2. 6 g, 7 6%) £Hfe 

mm 6 trad LT&Tomm 7-9 ©^<a*»/io 

#%#J7 

4 1 
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3- (3-7D^> , ;-f;i') -s-j-m-z-z-Tiiy i j 

#%#)8 

3- (3-?DD^>'/^i) - 2 -xfA7 $ y - 6 - yf-^tru >>> 
#%ff"J9 

3- (3 -7'D*^>w;l/) -2-xf-;l/T$y-6-;<^l/e'J^> 
##0J 1 0 

3 h;Ux> (3 5. 1 g, 2 0 Ommo 1) CD-r h -7 t Fd77> (3 
0 0ml) (4. 8 2 g, 20 Ommo 1 ) £flD*.. SigTtisf 

#£PU 2-?nn-6-^fi-nf>» (1 1. 6 g, 6 8 mm o 1 ) 

;|/TJ*ai L/Co Wmi»7KMv / * i/ 7 A-CfcflMfe. fiffi&v y * y h, ^ m 

ftlifA) «U 2-^ao-6-yf^-3- ( 3 - ^t^U^'AOU) 

e u s> > c 8. 7 o g . 52%) ztm&mmi t ltj#/c 0 

vn-^A (1.7 0 g, 70. Ommo 1) ©fh7h Kd75> ( 2 0 0m 
DHSiftlw, 3 h^x> ( 1 2. 5 g. 7 3.1mmol) »t 77" 

-3-i/T;-6-if^h''J^> (1 0. 6g. 6 3. 6mm o 1) £fin*.. gfi 
T, 1 7B#ra#L/c 0 StC^Cl&fa^fbT^^-^ATK^t 1 N-^K^flD 

r * •> ? a**** u Lfc„ nfe* # y * ? n 

-?Y7vV4- (^*^>-BtKxf-^) -eflSU 2-?dd- 6 -x^Jl- 
3- (3-yf-*'<>7>r*) fc*'J^> (9.1 9g, 5 6%) ^HfeiftTO t L 

#%0>J 1 2 

2-?DD-6-/f;l-3- (3 -/f-^>7-f^) t''J^> (2.4 5 g, 

4 2 
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1 Omm o 1 ) SCK7 0 *>x^/UT = >7j<ig& (10ml) ©fi^fctf** 1 

o o°azxAm?mwbt^o •M.&t-enmu^ attn-Mc&Lfco in- 
im^iid^t p h nz u afcixn^t/^ i N-TKM-t-h v^^mm 

mtpHl 0i:U ^DDt.MtttllSL/:, ^®£&7kMvr*^ 
6-y^^-3- O-y^^^O'/^^) f'J^> (2.1 Og, 8 3%) £3£ 

mm\ 1 3 

y-6-x^;u-3 - (3-/f-;K>-/>f;i/) e»j^> 

m^m 1 4 

n-7'^^Uf-^ACDl. 6M^+it->^ (10 0ml, 16 Ommo 1 ) © 
fh7hKa77> (500ml) 6 5 TOTT*^ f^T * > 

(2 3ml, 17 5mmo 1 ) £S0X., -4 O'C^T'MLfco StEffil:- 7 0 
6 C&TT 2-?onh , 'J-;>(17g 1 1 5 0 mm o 1 ) £Jnx., - 7 0 °C&T 
T1.5NPW«#Lfco S^t:- 7 0°COTTi/i7D^^>7V^^xh K 

( 1 7 g, 1 5 1 mmo 1 ) £fiD;u - 7 0 °CJ£ITT 2 B#M# Lfc 0 SlEffiC 

7k*ip^sfi*t?ftifiu mm^JivmmLtio ^wm^mimm^'r^i/^ 

«E8ttLfco »^'J*^7A?07hr77>(- (?0 

n^UA) TfglSU 2-^DD-a-i/?a^->;l/-3-f'j^>^;- 
;K1 7g, 5 0%) £ftfc 0 
###J 1 5 

T;l/3'>gfflSs,T\ - 7 8 'CKftiPb fc^-f 77o tVUT ;V (5.52g, 5 
4. 7 mmo 1) CDxhvt Ko75> (2 0 0ml) n -7*^;U'J ^t? 

AOl.6M^t« (30ml) £*TU 3 0#8tt$L/co J5lE«jfttl2 
-?nae»Ji?> (5.7 1 g. 5 0. 3mmo 1) £/8TL 9 0#tia£#Uc o J5l£ 
^C2-f-^7x>7^;l//<;l/7=t K (6.0 1 g, 5 3. 7mm o 1) ZMTLZ 

4 3 
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- (?dd*4,/0 TfS'SIU a- (2-^oaf'J 3 — T ^> - 2 -f" 
t7x>/y;-^(6.6 6g, 2 7. 5mmol, 5 9%) ^H/;„ 

1 5 tmmizLTMTvmm 1 6 - 2 o©<&&tt*f»fc 0 ' 

1 6 

a- (2-7Dof'Ji?>-3-f^) - 3-ft7x>/^;-^ 
1 7 

a- (2-?DDh , 'Ji?>-3-^^) - 2 -?T'/-fr*9J-)l 

mm 1 8 

a- (2-?DDfj-;>-3-fi) - 2- try <Jyt 9J-)i 

mm 1 9 

a- (2-?nDt''J^>-3-f^) - 3 - h* ') iS > ^ 9 J -)l 

mm 2 0 

a- (2-?nDf«JiJ>-3-f^) - 4 - £ 'J > * *y -;U 
#%0U2 1 

2-? no - 6 -yf- (3. 4 3 g, 2 Ommo 1 ) ©f H b K 
D77> (30ml) *jft*-4 O'CKM^U 2.0M^^o^^7^-/ 
h7A^d«J Kx-f;iSM[ (3 0ml) £fin*.> Sfi-C-fttt^L/Co fiJCft* 

) -CffiHRU 2 -?od- 3-->^a^+i/;l/*;w^-;u- 6 - y^;Ut*'J i>> 
(6 5 0mg, 14%) $t3&ttttfe t ITSfc. 
# 2 2 

2-?DD-a-i/^D^^-3-t ,| J^>^;-^ (1 7.0g. 7 5 
mmo 1 ) (Di??nu/?y (2 0 0ml) &$C> ^nn^nAgfef'J ^-t7 

4 4 
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A(20.0g, 9 3mmo 1 ) £J[J;t> fiST4Wj$L/:, >?au>7uLM 
fcT'J ^x-}A ( 1 0. 0 g, 4 6mmo 1 ) ^Jjflx.. ^ST 2 B$fyHftfN£, J5l£$ 

-i/^o-x*S/**^#-;Hf'J^> (14. 9 g. 8 8%) ^itttttlTfffc. 
#%#J2 3 

a - (2-?ooeU 3-^10 -2-ft7x>^;-i (6. 1 4 
g, 2 7. 2mmo 1 ) © h;Ux> (10 0ml) &ftf: 8 5 96~^{bv>^> 
(2 5 g, 2 4 5mmo 1 ) £tD*, 2 ^mflaKftjltt Ufco 5£S*jft*-tr5-f h 

W>-?dd*U)T'S8U 2-^dd-3- (2-ft7 
tf'Ji?X5.32g, 23.8mmol, 87%) 
##0|J2 3 £1111(1 UTOT©#%0>J 2 4 - 2 8 <D{fc£»£#fco 
2 4 

2-?dd-3 - (3-ft7i>*;^-^) f'J^> 
#%W2 5 

2-/700- 3 - (2-f-T7-A*^f-^) f'J-^> 
Mffl 2 6 

2-?dd-3 - (2-h < Ui^>^7>'l^-nx;| / ) h*'J^> 

mm\2 7 

2-?do-3 - (3-f'J^>^7^^-;l/) b*'J^> 
#%0J2 8 

2- ?nd-3- (4 - tru yy-hhtf-b) 

6 tl^ttt: LT£TF©##0J 2 9 - 3 6 
##W2 9 

3 - i/?o'\*i/)l,tiA'tf-)\,- 2 -xf-^T i J - 6 - / f-^l/f'J S>> 
#%#J 3 0 

3 - ^^a^\+i/;u*;i/4?x;i/-2-xf-;UT^ y b'J 

4 5 
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###J 3 1 

2-iW;;-3- (2-ft7x>*;^-;l) h'U-^y 

2-xf-;l/T* y- 3- (3-ft7x>*tol,) t;'Ji?> 
3 3 

2-if^7; y- 3- (2 -f-T^-;l/*;P^'-;u) t*'J^> 
#%0"J3 4 

2-x^t= y-3- (2- fj ^y^tf'x^) 

#%#J 3 5 

2-xf;bT;;-3 - (3-b*M y>*4^st?-^) fj>>> 
#^#J 3 6 

2-xf;i/7;;-3 - (4 - £'J fj^> 

3 5 tmmiz LxuTomm 37-38 ©ft^^f^o 
3 7 

2-^nn-a- ( 3 - ? o d 7 x— ;|,) - 6 - h 'J 7/l^o y 3 - f 
#^£0>J3 8 

a- (3-7'ot7x^) - 2-?oD-6-hij7^toyf^-3-t* 

•J ?y-;u 

2 3 tPHiC LT&LTomm 3 9- 4 0 0{b^^^#/c 0 
3 9 

2- ?oo-3- (3 -?DD^>7>fW - 6 - h U 7^tDyf^f'J -7 

7 

#%<SH4 0 

3- (3 -7*n^77V;lO - 2 - ?oo- 6 - h 'J ^Uoyf^f'J 7 

7 

4 6 
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3- (3 -?DD^'/a) -2-iW;y - 6- h*)7)lsjm 
fj ^> 
#%#J 4 2 

3- (3-7*o^>7^/I/) - 2-xW;;-6-hij7^toyf;| / 
###J4 3 

2-7U-3->7;-6-^y h+^y^^f»J>?>3 9.6g (0.2mo 1) 
StfT-t? hT;l/ft Fl 2ml (0.2mol) ^4 0 0ml ©Bfc$K}gji?Lfc&$ 
(C. h 'J T-t? h + i/7K^k*^^-f h 'J ^ A 4 5. 5 g (0. 2m o 1 ) £jfjn;u gfi 
T2.5B#P^^t/c 0 SCE^iSE^^ ? Do^ATffrlKU 1 Wm<t1- 

(^*-9->-#&xf-;l,) TfltSU 3-i/7;-2-xW;;-6-i?y 
h*>y^t*U >>>3 3. 9g«itOT: D K$li7 7mo/: 0 

4 6. 7 g (0.77mo l) £xh^t Ka77> 
5 0 0ml v^-/-)A l 8. 6 g (0. 7 6mo l ) £tn>Lg 

o e cir#£pu 3-^Ty-2-x5 L ;i/Tiy-6-^/ h+i/yf-^eu 'Jy 
33.9g(0. l5moI) *nz.-WM&mkUz 0 Efm.lz.fflWk4tTy*- 

(3-7naA;>^;t,) - 2-xf-;|/T= y - 6 h * i/ / f- )V f 'J 
Zfflzo ffiS!!©3- (3-;dd^>^;i,) - 2 -x^;UT * y - 6 - : J / Y 
+i/yf;l/f>J-y>^rF7tKD77>5 0 OmlT'ffMRU 6Ntttt*Jn^. 
£ST6l#HI«#l,fco S£&«[«-7Kat<k^-h>J'7A7KSjR-CpHl OtlKSSx 

4 7 
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BtKfxf-^) TWHU 3- (3-?dd^;|.) - 2 -xf-7UT ~ J t'U 

6 -*^<Afb K£#fco 
#%0J 4 5 

a- (3-?dd<>^^) 7thT; Kl 9. 7 6g (0. lmo 1) £x* 
;-;i2 5 0mii:i§lil«i:> l. i-^ih + ->-3-^>^;>i9. 
1 5 g (0. 1 lmo 1 ) £SD;L4 0 B$(f8fiD&£?j{jUco 

7jcK&£?oo*/UATttmUw 0 W8SI§£1N£S&. &ft&E7jc-Cft#U & 
7KiffiIlv:r*i/^ATl£«&. mk-?7*is* A^iL^Eg^L/co aitC 

- 6-x^;U- 2-f>J K>1 8.5 0 g t bT^o «R$li7 1 StfTfco 

##0>J4 5 t(^^(lLT«T0#%0>J4 6 - 4 7©fb£^£f#fco 
#%0>J4 6 

3- ( 3 - yaa^yfOit) -6-7i-A-2-f'J K> 
#%0J4 7 

3- (3-?nn'<v/'f;l/) - 6 - i/t afa bVl/- 2 - f'J K> 
#%#I4 8 

3- (3 -^na^>vW;U) - 6 -x^7U- 2 - h'U K>9 5. 8g (366 
mmo 1) £^?oax?> 1 0 0 OmlMlMi:, h'Ji^;UT^ > 
5 6. 4 m 1 ( 4 0 3 mm o 1 ) > V i^hT X J f'J V>4. 5 2 g (3 6 6mm 
o 1 ) SO'p- h;lx>X/l/*x;|/?a V K7 6. 7 g (4 0 3 mmo 1 ) ^flOX. 

3- (3-?oo^>^A) -6-xf-;U-2- 
f U p - h 71 x > hi 3 9. 9 0 g i: tT»7\i 0 iRSpli 9 

1. 9%T$>o/Co 

4 8 LT&T®##0IJ 4 9 - 5 0 ©{fc£fl8£f#/c 0 

#^<SU 4 9 

4 8 
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3- ( 3 - 9uw<y*f4 AS) - 6 -7x-;t/- 2 - £'J -JJl p-h;l/X> 

5 o 

###J5 1 

3- (3-?od^7^^) -6-xf-;l>- 2-t°'J^4/ p-h;Ux>x 
)l*-f- h 2 6. 2 0 g (63mmol) £ b/l/X> 4 0 0ml i:SiL/;MC 
7 0^17; 5 0ml £fiDX.. 4 B#M&&?t 

Jg($^ra*LT3- (3-?od^>'/^1) - 6-x^^-2-x^;bT 
= J fcf U i>> 1 9. 5 0 g^itit LTI#/co «R$Mi 1 0 0 %Xh~>i^ 

#^j5 1 twmr^x\>xr^nm^ 2-5 3©fb^^#^ 0 

##0J5 2 

3- (3-^Dn^>-/vf;u) - 2-xW;y-6-7x-;l/f'J-?> 
##I5>15 3 

3- (3-?dd'<>^;1) -6-->?o^nt^-2-xf^7Ub*iJ 

^> 

#%#J 4 5 t^mz. LT&LTOn^m 5 4 - 5 5 (D{t^^mtz 0 
#%#J5 4 

6-xf-;U-3- [ (3-yf^->?a^-/;l.) ft^tfx;!/] -2-fcTUK 

y 

mm\ 5 5 

6-/f-;U-3- C (3-y^;P->^n^S/^) 7j;l/tf'x;t,] -2-fJ K 

> 

5 6 

6-x^;U-3- [ (3-yf-;U^^a^+i/^) -2-fJ K 

4 9 
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>4. 1 6 g ( 1 7. 9mmo 1 ) £1, 2-^?nc»i^> 1 0 0ml 

h'jxf;i,7;>6.0ml (4 3mmolK 4 -S>y ^7UT i y f'J 
>>> 6 0 Omg (4 9 2mmo 1 ) SO'^fbp- h7l/X>X7l<*x7l,6. 0 0 g 
(3 1.6mmo 1) fcflO*, ttS7 0 e CT2^ MfllftUco Sffl*T>^J 

M£bmE.mifa-rz>z.tiz&t) > 6 -x*-/u- 3 - [ (3-yf-A>s/?o'\*j/ 

AO *;t/^-;U] - 2 - f'J -^;u p - WUx>x;i/*-f— h©ffif| ||7. 8 0 

g£»/£„ ^©fflW»»*h^x> 10 0ml C«»Lfc««tC 7 0 96xf-;UT 
^ 2 0ml 8 NPfflSP^ait Uc 0 £ 7 0 <X>x^;ut $ >7k}g 

ft 2 Om 1 £iJDx.> -Bfc, !Bii5iL/co £ffi£T&iP Lfcft 1 Ni£B&£jfjD;lp 
H£ 1 t LT 1 5 Uc 0 1 N*iMk^ H 'J ATjcfg&Wfn Lfclfc, ? 

A^Dvhi7'77>{- (ft»xf-;U-^+^» TWfiU 6 -x^;u- 2 -x 
^7l/T^y-3- [ (3-yf-7b>? d^*->;10 #7l/*X7U] h'U^>2.6 0 

#^<5»J 5 7 

#%0J5 6 fcffltlfCLTIUT©fl:£tt£f&fco 

6-yf^-2-x^7UT^y-3 - [ (3 -/^fl-y^a^^Jl) tifrtf 
x;l/] f'J >>> 

4 tmmiz L-axTvmm 58-59 ©ffc£«j£Bfco 

#%0<J 5 8 

2-yoo- 3- (3-?on^>7>f;l,) - 6 - y f-^f'J i?> 

m^ms 9 

2-^nn-6-y^7U-3- ( 3 - y 71/) fc*'J>>> 

##0»1 6 fcffifcic bT&T©##0»i 6 0 - 6 3 ©<ls£tt£»fco 
#%0d6 0 

5 0 
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> 

##0116 1 

3- (3-?oo/<>^^) -2- (i/^DT'D tVUy^;l/Ti J) -6- 
#%0H6 2 

6 - jj-ji- 2 - (^ohVi/Tiy) -3 - (3-yf-;u^y/^;i/) fji? 

> 

##ffl6 3 

2- (^?a7ntVMf-;l/T$ V) -6-/f"^-3- (3-y^;K>-/ 
###J 6 4 

3 -^>'/^h 2 -?D0- 6 -y^;Ub''J >>> 
6 5 

3- / <>7^;b-2-?DD-6-^f;i / t , 'Ii?>3. 0 0 g (1 2. 9mmo 1) 

Om 1 £5r&TO£iPU 2g*I5B®n.Om 1 £#>o < Oi&TL 

tltz.mm.^mm^Jl- V>4 7 7n f;U-f^tW H U 2-?nn-6- 
^;U-3- (S-^hD^O'/^i) t*'J^>l. 8 1 g (5 1%) Z'fflio 

mm 6 6 

6 7 

###J4 5 t|l]^(:LT^TM^^#^o 

6-^;!/- 3- ( 1 -t^^/U^M-^) -2-f'JK> 

5 1 
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#%0d6 8 
#%#J 6 9 

mmmi 

3- (3 -^odOW^) -6-xf;l/-2-xf^7;; tf U > (2. 
6 g, 9mmol) ©fh7bKD77> (50ml) ^CW^no^A 
*r.;l/>f Vi/T^-h (0.8ml. 9mmol) *lm;L 1 B£Rflf£#U.: 0 

/co IN- TKSKb^ h U ^ A7Wgj&£J!j[l*_T pHl OtU ? n a *;U AT'toffi 

m&btz 0 ^i/'J*¥^7J7A?n7hr77-f - (^*-*>-ft»xf-;t0 
tSSU 4-(3-7D07x^)-l, 7-^xf-;UkT'J K [2, 3-d] 
f'Ji^>-2 (1H) (1. 7g, 6.0%)^ B B B tbt#fco 

H» 1 fcffifcK UTJKTOHttffll 2 - 8 ®<t&®£®tCo 

nmM2 

4 - (3-7'a*7x-7U) - 1, 7 -SJxf-^fcTU K [ 2. 3-d] try* 
2 ( 1 H) 

mmmz 

4- (3-?dd7i-W - 1 -x^yl/- 7-yf-;Uf'J K [2, 3-d] 
f'J * 2 ( 1 H) 

»0tJ4 

4- (3-7d*7x-;0 - 1 -X7^-7-/f-;t/fJ K [2, 3-d] 
h-'J l ! Jy-2 (1H) -*> 

5 2 
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1 -x^;U- 7 -t=f-)\,- 4 - (3-^f^7i-^) try K [2. 3-d] 
try ~ 2 ( 1 H) 

1, 7-^xf-;U-4- (3-/f^7i-^) £'J K [2, 3-d] try* 
^>-2 ( 1 H) 

A-i/i^o^i/jl- l -xf-4/- 7-/f-;Uf»J K [2, 3-d] f'J 
>-2 (1 H) 

4--/?D^^-l-xf;l/h''JK[2, 3-d] try * 9>- 2 ( 1 H) 
-*> 

2 -if-;l/T ~ y - 3 - (2-ft7x>*^-;l/) try y> (1. 0 1 g. 
4. 3 5mmo 1 ) t Kn77> (5 0ml) fcttll* *^T?ddx/1/ 
t.z;KV->7t-h (0.5ml, 5.6mmol) ^te, 3 0M^Uc rf S 

TmSHU S^KfflSfcxf^fjIf&fil/t, l-x^U-4- (2-fi^) 
t*y K [2, 3-d] t*'J;i?>-2 (1H) -t>(6 1 3mg, 2.3 8 mm 
o 1 , 5 5%) £'#/c 0 

mmm 9 tn^c lth» 1 0 - 1 6 ®<t&®zmz 0 

fUfeffl 1 0 

1 -x^;U-4- (3-fx-;l.) try K [2, 3-d] try ^>-2 (1 
H) -*> 

liMi i 

1 -xf-;U- 4- (2-f77'J;l/) f'JK[2, 3-d] try*S?>-2 
( 1 H) -*y 

5 3 
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mmm 1 2 

1 -xf-;U- 4 - f 'J K [2, 3-d] f'J i^>-2 (1 

H) 

mmm 1 3 

1 -x^;U- 4 - (S-fUSW f'J K [2. 3-d] f'J ^>-2 (1 
H) -*y 

mmm\ 4 

1 -xf-;U-4- (4-f 'JiW f'J K [2, 3-d] f'J ^>-2 (1 
H) 

mmm 1 5 

4- (3-?DD7i-i) - 1 -x^;U- 7 - b l )7A/*°jt*-A,\Zi) K 
[2, 3-d] f'J $>>>-2 (1H) 
IM 1 6 

4- (3 -7*0^:7 x~;iO - l -xf-;u- 7- HJ^l^oy^i/f y K 
42. 3-d] eU;^>-2 (1H) -*> 

mmm 1 1 

mum i UT£iT©<t£&*»fco 

4 - (3-?dd7i^) - i -x^^fj k [2, 3-d] try i : Jy- 

2 (1H) —ty- 7 -*^<Afb K 
HSfeffl 1 8 

4- (3-?dd7i-;D - 1 -x^;Hi'J K [2, 3-d] f'J $S»- 
2 ( 1 H) -*>- 7 -*^^ft Kl. 1 6 g (3. 7mmo 1 ) 
2 0ml omisVMU *&T\ imitt^m-f- h 'J *7 A 3 5 m g (0. 9 mm o 1 ) 

*&T3 o^st^t/co jgc&iRdT-t vyztoAjmmmu aaic* 

J -)lfri>m&&LX I- (3-?dd7x-^) -l-x^/l-7- 

5 4 
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b Kn+i/yf-^tT'J K [2, 3-d] b*'J * 2 ( 1 H) -*>2 7 1 m 

mmm 1 9 

4- (3-?dd7x-A) - l-xf-;Uh*»J K [2, 3-d] tfU $i^>- 
2 (1H) -t>-7-*^ft K4.4 g (1 4mmo 1) ^fh7t Kn 
77>5 0mli:»«bfcSfti:, *#T\ IM^^n^^o; Kl 
4ml (1 4mmo 1) £tmx., *$T3 0#«tM*. lM^f^n^A 
7'd ^ K7m 1 (7mmo 1 ) £illl;UKttT3 0£$#L7i o JElfcttKl&fDfiffc 

A?D7hr77-f- W>-fttif^-?DDtW^) T'ff S u 4 - 

(3-^nD7x-;U) - 1 -xf-*-7- (1 -kKa + -/xf/l/) b'J K 
[2, 3-d] f'J;^>-2 ( 1 H) -*yi.4 g&&tz 0 Wli 3 0 

Hffiffl 2 0 

4- (3-^dd7x-;W - 1 -xf-A'- 7 - + f 

•J K [2, 3-d] b*»J 5 2>>-2 ( 1 H) -*>3 6 6mg (l.lmmol) 
^?DDt4A2 OmlC^USfc -&fbv>#>l. 0 Og£Jn*.ll$ 
[fflfin&ilifcL/Co SCE«(C-iWbv>^> 1. 0 0 g£JjQ*. 1 NFffflfiDffta^Ufc^ 

$ £>k, 500 mg^ i BfiyiJn&MLfco 7««*at*ft 

;1-?ddMA) TflSliUT. 7-7-bf-*- 4 - (3-^dd7x-^) - 
l -xf-^b'U K [2, 3-d] b'U * : Jy-1 ( 1 H) -*V3 0 3mg^# 

n» i £mmizLxi>xr<?>mmm2 1 - 2 2©<b^*»^o 

^«60»J2 1 

4 - (3-?dd7x^I) - 1 -xf-;U- 7-7x-Jlt*'J K [2, 3-d] 
b*'J ^ 2 ( 1 H) 

5 5 
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mmm 2 2 

4- (3-?od7i-W -7->?D7of;l/- 1 -x^;l/h*'J K [2, 
3-d] f'J ;^>-2 (1 H) -*y 
1112 3 

4 - (3-?dd7i^) - 1, 7-yif^f'JK[2, 3-d] t?U5 
2 ( 1 H) 1 5. 0 g (4 7. 8mmo 1 ) £0iMft:^?fU 50mli: 

®mUzmmi^ N-:/a*x?->W J K8. 9 4 g (5 0. 2mmo 1) „ 2. 

2' -r*/t"x (>r v^f-o^h u;i/) 2 0 omg^m^. z mmmmikbtzo 

N-7'a*x?->>>( I K1.2 8 g (7. 1 7mmo IK 2, 2' -T7t"X 

m-k%&vm& 7% ^l>x#m btz 0 mm-? y^^m^k. 

TfiSU 7 - ( 1 -7"DWf;l) - 4 - (3-?dd7x^) - 1 -if- 
^f'J K [2, 3-d] t'<J^>--2 (1H) -t>11.5g^ H B n i:LT» 
/Co WW 6 1 %Xh^tz c 

mmz 4 

4 - (3-?oD7*iA)-l, 7 - v ? xf-;l/h*'J K [2, 3-d] f'J; 
•^>-2 (1H) -*>9 4 Omg (3mmo 1) £E£ft8tf&t2 0ml K&P 
L/c^ir, N-7atx?i/>^ $ K5 9 Omg (3.3mmo 1 ) JkXJ-2, 2' 

-y/h"x (>rv7*f-n-hu^) i omzm^mm^mmuuzo Ritm 

CN-7'd^x?-/W; K2 1 Omg (1.2mmo 1 ) £fiD*.T-M&&gi£ 

0m 1 SOfliH- A 3 0 Omg^T-tM 

mm «tk»v t % y 7 a-c&j$&, mwr? r% y u&iBgtfc Uz„ 

5 6 
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7- (1 -T-fe h + S/xf-J/) -4- ( 3 - 9 vay - 1 -x^;Uf 'J 

K [2, 3-d] f'J ^>-2 (1 H) -*>5 2 0 m g £fct B s B t l/Cff/Co 
1R^I44 l%Xh^tz 0 

mmm 2 5 

7- ( 1 -T-tr h + ^xf-;!/) - 4- (3-?on7xx;l/) - 1 -xf-^f 
•J K C2, 3-d] try SS>>-2 (1H) -*>6.7 8g (1 8. 2mmo 1) 
i:^;-^30mK 1 Wm<ti~ h U * z\7kJg$ 3 0ml £Jj[]/U Sfi"C 2 
0 fttfLft Uz 0 mi: 1 NiSBfcfcfiD^T+fa ? a a *;t,AT'tta3 Lfc, 

(^no*W) rfSSU 4- (3-?dd7x^) - 1 -x^;U-7- 
(1 -t Ko+->xf-;U) f <J K [2. 3-d] f 'J = i>>-2 ( 1 H) 
4. 5 0 g&m&b LXm^o Mli7 5 TOo/; 0 

n» i tmmizbxurommm2 6 - 2 7 ®<t£Va&mzo 

1 -xf-;U- 7-/f-*-4 - (3- /**$/?n^#S/*) f'J F [2, 3 
- d] f'J ^ 2 ( 1 H) 
HJifeffl 2 7 

1, 7-^x^;U- 4 - CZ-jtf-fri/ta^lri/A,) f'J K [2, 3-d] 
f'J * 2 ( 1 H) 

mmm 2 8 

4- <3-?od7xx;1/> - 1 -x^;U- 7-yf-^f'J K [2. 3-d] 
f'J i 'Jyz 0 0 g (6. 6 9mmo 1 ) £ 1 , 2-^?ddx^> 1 OOmli: 

mm Ltzmmz, ±™t- »j > 3. 0 0 g ( 1 3. 5 mm o 1 ) £im;u 6 nt m nam 
u «etts» Uc 0 #bn/*-> >J * *f)\*n =?u 0 07 h 7 

5 7 
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frfrbnmSk LT. 4- (3-?oD7i-;l) - l -xf;b- 7 - /^;i/f'J 
K [2, 3-d] t*'J = 2 ( 1 H) 1 4 g£f#/c 0 TO(i5 4 

uttev i tmmz LTviTvnmm 29-34 mt&tiszmco 

4 - (3 -^d*7x-A) - 6, F [2, 3 

-d] f'J = 2 ( 1 H) 

HJ/fiffl 3 0 

4- (3-?od7i-^) - 7 - l-7'D^h , 'JK [2, 3-d] 

try i 2 ( 1 H) 
mmm 3 1 

4 - (3-?dd7x-^) - 1 -•>?D7*otVMf;i'-7-yf^f'j K 
[2. 3-d] £') i i?>-2 (1 H) 
«0J 3 2 

7-y*;l/-4- (3->f-;U7x-;l/) - 1 -T'Dt^f'J K [2, 3-d] f 
f'J ~ 2 ( 1 H) 

itsi 3 3 

l-->^o7*nl: , ;Mf^-7-yf^-4- (3-yf^7xx;b) f'J K 
[2, 3-d] f'J (1H) -*> 

gffiffl 3 4 

4-^^n^*>;l/- 1, 7-^xf;^"JK[2, 3-d]f'J^>-2 
( 1 H) -t> 

mmm 3 5 

6-^dd- 1 -x^;u-7-y^;i/-4- (3-yf-;i7x-^) f »j K 

[2. 3-d] f'J i f J>-2 (1H) -*y 

mmm 3 6 

4- (3-?Do7i-il) - 1 1, 2-^tFnf 

5 8 
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>J K [2, 3-d] tfy i y>-7-*MAft K9 0 Omg (2. 9mmo 1 ) 

J-)l 1 Oml ClSiW:Mi:t Kd + S'X'T ^ >J£$tf£ 4 2 Omg 
(6. Ommo 1) fc «k tffti*-*- HJ A 5 5 Omg (6. 7mm o 1) £flD;L^ 

K-T-t? hxh 'J;UTfffefiU4 - (3-?oo7x-;b) - 1 -xf-;U-7- 
tKo+W;;^f^h''J K [2, 3-d] f'J ii?y-2 ( 1 H) 
7 lmg ( 1 890 

1 -xf^- 7 -yf-^U- 4 - (3--bo7xx;l,) f'J K [2, 3-d] 
t*>J i 2 ( 1 H) 
«0>J 3 8 

7 -y'a^e/i-Jl- A - (3-?DD7i^) - 1 -xf-;Ut'«J K [2. 3 
-d] f'J = 2 ( 1 H) , 
ftJfeffl 3 9 

6- ?oo-4- (3-?dd7*^) - 1, 7 -i^xf-JUfJ K [2, 3 
-d] fij ~ i>>- 2 (1 H) -*> 

HJfiflU 0 

7- (1 -^DtxfA) -4- (3 -?dd7i-^) - 1 -x^;Ut°U K 
[2, 3-d] h''J $>>>-2 (1H) 1. 5 7g (4 Ommo 1) Z'J 

^fWMT; Kl 6ml llfcJBLfcfcftKf-^Hifc* U O AO. 5 4 g (4 8 
mmo 1) £»D*., Sfi-C2«*IHia#Lfco 5l£ttKffl®xf-rt,£liD;ifctk tK. 

-ftgfcxf-JlO TttSU 7- ( 1 -T-bf-^f-^-xf-^) - 4- (3-?dd 
7*x;U) - i -x^/Uf; K [2, 3-d] b*'J * 2 ( 1 H) 

5 9 
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1.1 3 g (73%) Zntzo 

nmm* i 

4-(3-?dd7x-A)-I, 7 - ^xf-;l/t #l J K [2. 3-d]f'Ji 
2 ( 1 H) 
H»J 4 2 

1 -j_?-J\s-7-J3-Jl-4- (1 -f-7^;U) f'J K [2. 3-d] fcT'J ^ 
:>> - 2 ( 1 H) 
HJfe^J 4 3 

1 -Tii^Jl- A - (3-?od7x^) - 1 -xf-^f'J K [2, 3-d] 
f'J $ 2 ( 1 H) 6 2 g ( 4 9 5 mmo 1 ) blffij 

=f-)lZ Om 1 %t * J-)IZ Om 1 CSIU«Dowex-5 0W-X4 

>-ItS?xf-;i/) T'tHSa^^fl^'l' 77"o tf;ux— r-^«fcOff^BBUT4 - 
(3-^od7i-;1/) - i -x^;t,- 7- (l, l - i^ h*s/x^;u) fj 
K [2, 3-d] b*'j$^>-2 (1H) -t>1.27g (69%) 

tt*>\ ^*Rex. No. «i#*0J*^£ % Ex. No. liHttm-9& N 
MR(iTMS£lWfS*fcU ##0<J4 5 - 4 7 I2DMS 0 - d « -tnfiW 
(iCDC 1 , ^NMRMtttU S£T'4 0 0 MH z T«L/c^1S^p|x 

mp. Anal. {*7c*#tlHtt£. dec. 

c a 1 c d . liff-JMfc«\ found (iHiH££, E t <ixf-;U£ % A c (iT-tr 

f-^s i p r ii>r V7*a tvi,g£-eft€ti7jrf 0 
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% 3 



Rex. 
No. 


N MR 


1 


5 : 1. 33(3H. t. J=7. 3Hz). 2. 88(2H. q. J=7. 3Hz). 7. 23(1H, d. J=7.9Hz). 
7. 89(lH.d. J=7. 9Hz) 


2 


5 : 1.36C3H. t. J=7.3Hz),2.90(2H.q, J=7.3Hz).7.26(lH.m).7.43(lH, 
t. J=7. 9Hz). 7. 59(1H. m), 7. 65-7. 70(2H. m), 7. 79UH, t, J«l. 8Hz) 


3 


6 : 1.37C3H. t, J=7. 9Hz). 2. 91 (2H. q. J=7. 9Hz), 7. 25UH. d. J=7. 9Hz), 
7. 37UH. t, J=7. 9Hz). 7. 68(1H. d. J=7. 9Hz), 7. 70(1H. d, J-7. 9Hz). 
7. 73-7. 76C1H. ■). 7. 95C1H. s> 


4 


6 : 2. 64(3H. s). 7. 24(1H, d, J=7. 3Hz). 7. 43(1H. t. J=7. 9Hz). 7. 60(1H, 
m),7. 65(2H,m).7.78(lH,s) 


5 


S : 2.64C3H. s).7.24(lH. d, J=7. 9Hz), 7. 36(1H. t, J=7. 9Hz). 7. 65C1H. 
d, J=7. 9Hz). 7. 69(1H, d. J=7. 9Hz). 7. 74QH. d. J=7. 9Hz). 7. 94(1H, 
s) 


6 


d : 1. 29(3H. t. J=7. 9Hz), 1. 31 (3H, t. J=7. 5Hz). 2. 70C2H. q. J=7. 5Hz), 
3. 66C2H. m). 6. 34(1H, d. J=8. 0Hz). 7. 35-7. 60(5H. ra). 8. 83(1H, brs) 


7 


6 : 1. 27-1. 33(6H. m). 2. 70C2H. q. J-7. 9Hz). 3. 62-3. 68(2H. id). 6. 34QH 
. d, J=7. 9Hz). 7. 32C1H. t. J=7. 9Hz). 7. 45(1H. d. J=7. 3Hz). 7. 57(1H, 
d. J=7. 9Hz). 7. 62(1H. dd. J=7. 9. 1. 8Hz). 7. 68(1H. d. J=l. 8Hz). 8. 83 
(1H. brs) 


8 


8 : 1.3K3H. t. J=7.0Hz).2.44(3H, s). 3. 64(2H. m). 6. 33(1H. d. J=7. 9 
Hz). 7. 35-7. 60(5H. m). 8. 84(1H, brs) 


9 


6 : 1. 31 (3H. t. J=7. 3Hz), 2. 44 (3H, s), 3. 64 (2H, m). 6. 33C1H. d. J=7. 9 
Hz), 7. 32(1H. t. J=7. 9Hz). 7. 45(1H. d. J=7. 3Hz). 7. 55(1H. d. J=7. 9 
Hz). 7. 63(1H. dd. J=7. 9. 1. 2Hz). 7. 68C1H. s). 8. 83(1H. brs) 


10 


6 : 2. 40C3H. s). 2. 63(3H. s). 7. 22(1H. d. J=7. 3Hz). 7. 36C1H. t. J=7. 3 
Hz), 7. 43(1H. d. J=7. 3Hz). 7. 57(1H. d. J=7. 3Hz). 7. 60-7. 65(2H. m) 
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S 3 (tt*) 



Rex. 
No. 


NMR 


1 1 


6 : 1. 36(3H. t. J=7. 9Hz). 2. 41 (3H, s), 2. 90(2H. q, J=7. 9Hz). 7. 22(1H. d 
1=7 9H7) 7 **4-7 44(2H m) 7 "i7(1H d J=7 9Hz) 7 64-7 65 (?H 
111) 


1 9 


6 : 1.3K3H. t. J=7.3Hz).2.40(3H,s).2.43(3H, s). 3. 63(2H.b). 6.31(1 
H H 1=7 QH7I 7 ^2(?H O 7 16(1H O 7 61 (1H d J=7 9H7) R R5 
(1H. brs) 


1 Q 
10 


5 : 1. 28-1. 32(6H. a), 2. 40(3H. s). 2. 69(2H. q. J=7. 3Hz). 3. 62-3. 68 (2H 

m"> R 19MH H 1-7 QH7I 7 1ft-7 *}fif/IH ml 7 63 fl H H 1-7 QH»^ 

8. 84(1H. brs) 


1 A 


<5 : 1. 10-1. 30C5H, m). 1.60-1. 80C6H. m). 2. 27C1H, d. J=4. 3Hz). 4. 88C1H 

t l-A QH*1 7 96MH HH 1-7 1 4 QHi'i 7 RfUIH 1=7 3 1 R 
> I > J - H, onZJ. 1 . £0 Kill, 0 0, J - 1 . .). 4. an , ( . 00 V X fi. 00. J-i. O, I. 0 

Hz). 8. 27C1H. dd. J=4. 9. 1.8Hz) 


ID 


5 : 3. 05C1H. d. J=3. 3Hz). 6. 38(1H. d. J=3. 3Hz), 6. 93-6. 98(2H. m). 7. 26 

-7 Q9f9U 8 nQMH AA T-7 Q 1 QU?"! R 9QMH HH I=A Q 1 R 

j. j£ v^n. mj , 0. uy vin. a a, j - i . y, 1. onz j » o. cu vin» aa, j y, i. o 
Hz) 


16 


o . u. Ui villi o. J o. i n i y # u. £ 1 v l n. u . inz^. i. un, uu* j 4 . j» i. c 
Hz). 7. 20QH. d. J=3. OHz). 7. 24-7. 28 (2H. m). 7. 99(1H, dd. J=7. 9. 1. 
8Hz),8. 25(lH.dd.J=4. 9.1.8Hz) 


17 


<5 : 4. 99C1H. brs). 6. 43UH. s). 7. 30-7. 34(2H. m). 7. 74(1H. d. J=3. 1Hz) 
. 8. 01 (1H. dd. J=7. 9. 1. 8Hz). 8. 36(1H. dd. J=4. 9. 1. 8Hz) 


18 


<5 : 5.56(1H. brs). 6. 22(1H. s). 7. 15-7. 26(2H. ■). 7. 34 (1H. d. J=7. 9Hz) 
. 7. 63-7. 74(1H. m). 7. 8K1H, dd. J=7. 9. 1. 8Hz). 8. 3K1H. dd. J=4. 9. 
1.8Hz).8. 58(1H. d. J=4.3Hz) 
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$t 3 



Rex. 
No. 


NMR 


19 


6 : 5. 04 (1H. brs). 6. 14C1H. s). 7. 25UH. dd. J=7. 9. 4. 9Hz). 7. 32(1H. dd 
. J=7. 9. 4. 9Hz). 7. 67(1H. d. J=7. 9Hz), 8. 08C1H. dd. J=7. 9. 1. 8Hz). 
8. 30C1H. dd. J=4. 9. 1. 8Hz). 8. 39(1H. d. J=4. 9Hz). 8. 69(1H. s) 


20 


6 : 4. 66(1H. brs). 6. 18C1H. s). 7. 29C1H, dd. J-7. 9. 4. 9Hz). 7. 34 (2H. d. 
J=7. 2Hz). 7. 92(1H. dd. J=7. 9. 1. 8Hz) . 8. 31 (1H, dd. J=4. 9. 1. 8Hz). 
8. 46 (2H. m) 


21 


<5 : 1.00-2. 10(10H.m).2.57(3H. s).3. 10UH. m). 7. 22UH, d, J=7. 7Hz). 
7.60(lH.d. J=7.7Hz) 


22 


5 : 1. 20-1. 50C5H. m). 1. 60-2. 0OC5H. ra). 3. 1K1H. d). 7. 3K1H. dd. J=7. 
3. 4. 9Hz). 7. 67(1H. dd. J=7. 3. 1. 8Hz). 8. 46(1H. dd. J=4. 9. 1. 8Hz) 


23 


<5 : 7. 16(1H. dd. J=4. 9. 2. 7Hz). 7. 37-7. 44(2H. m). 7. 78-7. 82(2H. m). 
8. 55(1H. dd. J=4. 9.1.8Hz) 


24 


6 : 7. 21-7. 43(2H. n>). 7. 55-7. 57C1H. m). 7. 76(1H. dd. J=7. 3. 1. 8Hz). 
7. 84-7. 85UH. m). 8. 55(1H. dd. J=4. 9. 1. 8Hz) 


25 


5 : 7. 39UH. dd. J=7. 9. 4. 9Hz), 7. 81 (1H. d. J=3. 1Hz). 8. 03(1H. dd. J=7. 
9. 1. 8Hz). 8. 07(1H. d. J=3. 1Hz). 8. 57(1H. dd. J=4. 9. 1. 8Hz) 


26 


6 : 7.38C1H. dd. J=7. 9. 4. 9Hz). 7. 50-7. 53(1H. m). 7. 86(1H. dd. J=7.9. 
1. 8Hz). 7. 94(1H. m). 8. 18(1H. d. J=7. 9Hz). 8. 52(1H. dd. J=4. 9, 1. 8 
Hz). 8. 65(1H. d. J=1.8Hz) 


27 


<5 : 7. 44 (1H. dd. J=7. 3. 4. 9Hz), 7. 48(1H. dd. 3=1. 3. 4. 9Hz). 7. 80(1H. dd 
. J=7. 3. 1. 8Hz). 8. 14-8. 16(1H. m). 8. 60(1H. dd. J=4. 9. 1. 8Hz). 8. 85 
(1H. dd. J=4. 9. 1. 8Hz). 8. 94(1H. d. J=l. 8Hz) 


28 


6 : 7. 37(1H. dd. J=7. 9. 4. 9Hz). 7. 51-7. 52C2H. a), 7. 73(1H. dd. J-7. 9. 
1. 8Hz). 8. 53(1H. dd, J=4. 9. 1. 8Hz). 8. 74-8. 78 (2H. m) 
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<5 : 1.26C3H. t. J=7. 5Hz). 1. 30-1. 90U0H. fl>). 2. 4K3H. s). 3. 20(1H. m). 
3. 50-3. 60(2H, m). 6 35(1H. d. J=8 5Hz).7 88(1H d J=R RH?") 9 f)Q 

w. i/. V v \ tj i l » ui/t V/ » \ i lip Ui w w . / i I. UU Villi U » »l O* kJII ii / t 17. V i7 

(1H. brs) 


30 


<5 : 1. 20-1. 60C8H. ■) . 1. 70-1. 90(5H. m). 3. 24(1H. m). 3. 54 (2H. m). 6. 51 
(1H. dd, J=7. 9. 4. 9Hz). 8. 01 (1H. dd. J=7. 9. 1. 8Hz). 8. 29(1H. dd. J= 
A Q 1 8H7') Q 07(1H hr<:1 


31 


5 : 1.29C3H. t, J=7. 3Hz). 3. 55-3. 59(2H. m). 6. 55(1H, dd. J=7.9,4.9Hz) 
. 7. 14 (1H. dd. J=4. 9. 3. 7Hz). 7. 51 (1H. dd. J=3. 7. 1. 2Hz). 7. 67(1H. 

ri l=i "3H7") R rtRClH riri 1=7 Q 1 RH7} R 9Q(1H hrO R TIMH A A 

, J=4.9,L8Hz) 




6 : 1.3K3H. t. J=7.3Hz), 3. 56-3. 61 (2H,m). 6. 51 (1H, dd, J=7. 9,4. 9Hz) 

7 Q7-7 QQf 1U n } 7 4f|_7 7 73-7 74 M H 7 Q4 M H 
» i. oi j . od v in. my , i » / . *io v i n, nu » i . f a /. / 4 v l n. in/ , f . y4 \ in, 

dd. J=7. 9. 1. 8Hz). 8. 32(1H. dd. J=4. 9. 1. 8Hz). 8. 58C1H, brs) 


33 


6 : 1.32(3H. t.J=7. 3Hz). 3. 61-3. 67(2H.m). 6. 62(lH.dd.J=7. 9.4.9Hz) 
. 7. 66(1H. d. J=3. 1Hz). 8. 03(1H. d. J=3. 1Hz). 8. 37(1H. dd. J=4. 9. 1. 

RH7 - ) Q fl?(1H hrO Q ri^flH rid 1=4 Q 1 RIM 


34 


6 : 1. 33(3H. t. J=7. 3Hz). 3. 61-3. 67(2H. m). 6. 50(1H. dd. J=7. 9. 4. 9Hz) 
. 7. 43(1H. dd. J=7. 9. 4. 9Hz). 7. 78(1H. d. J=7. 9Hz). 7. 86-7. 89(1H. 
m). 8. 13(1H, dd, J=7. 9. 1 8Hz).8 33(1H. dd. J=4. 9. 1. 8Hz). 8 67(1H 
,d. J=4. 9Hz).8. 94(1H. brs) 


35 


5 : 1.33(3H. t.J-7.3Hz). 3. 62-3. 67(2H.m). 6. 50(lH.dd.J-7. 9.4.9Hz) 
. 7. 42(1H. dd. J=7. 3. 4. 9Hz). 7. 68(1H. dd. J=7. 9. 1. 8Hz). 7. 90UH. 
d. J=7. 3Hz). 8. 36(1H. d. J=3. 1Hz). 8. 76-8. 80(2H. a). 8. 83(1H. brs) 
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36 


<5 : 1. 34 (3H, t. J=7. 3Hz). 3. 62-3. 68(2H. ■). 6. 49C1H. dd. J=7. 9, 4. 9Hz) 
. 7. 39-7. 40(2H. m). 7. 62(1H, dd. J=7. 9. 1. 8Hz). 8. 360H. dd. J=4. 9. 
1. 8Hz). 8. 76-8. 78 (2H. '■). 8. 88(1H. brs) 


37 


<5 : 2. 54(1H. d. J=3. 7Hz). 6. 14(1H. d. J=3. 1Hz). 7. 25-7. 32C3H. m). 7. 37 
(1H. s). 7. 71 (1H. d. J=7. 9Hz). 8. 23(1H. d. J=7. 9Hz) 


38 


5 : 3. 10C1H. s), 6. 08C1H. s). 7. 20C1H. t. J=7. 9Hz). 7. 26(1H. d, J=7. 9 
Hz). 7. 43(1H. d. J=7. 9Hz). 7. 51 (1H. s). 7. 68(1H. d. J=7. 9Hz), 8. 21 
(1H. d. J=7. 9Hz) 


39 


6 : 7. 46C1H. t. J=7. 9Hz), 7. 63-7. 65(3H. n). 7. 93(1H. d. J=7. 3Hz) 


40 


<5 : 7. 40(1H. t. J=7. 9Hz). 7. 67(1H. d. J=7. 9Hz). 7. 77-7. 81 (2H. m), 
7.90-7. 98C2H. m) 


41 


6 : 1.3K3H. t. J=7. 3Hz). 3. 62-3. 68(2H. m). 6. 82C1H. d. J=7. 9Hz). 7. 38 
(1H. d. 5=7. 9Hz), 7. 41-7. 46(2H. n). 7. 53-7. 57 (2H. m). 8. 65C1H. brs) 


42 


<5 : 1.3K3H, t. J=7.3Hz).3.62-3.67(2H.m).6.82(lH. d. J=7. 9Hz). 7. 35 
-7. 38(1H. ia). 7. 50(1H. d. J=7. 3Hz). 7. 69-7. 73(2H. tn). 7. 83(1H. d. J 
=7. 9Hz).8. 65(1H. brs) 


43 


6 : 1. 26(3H. t. J-7. 4Hz), 3. 42C6H. s). 3. 57(2H. n). 5. 13(1H. brs), 5. 14 
(1H. s). 6. 84(1H. d. J=7. 8Hz). 7. 66(1H. d. J=7. 8Hz) 


44 


6 : 1. 35(3H. t, J=7. 4Hz). 3. 73C2H. ■). 7. 12(1H. d. J=7. 8Hz). 7. 40-7. 60 
(4H. n). 7. 85(1H. d. J=7. 8Hz). 8. 64(1H. brs). 9. 94 (1H. s) 


45 


<5 : 1.20C3H. t. J=7. 6Hz). 2. 57(2H. q. J=7. 6Hz). 6. 24(1H. d. J=7. 2Hz). 
7. 47-7. 54(1H. m). 7. 62-7. 68(2H. n). 7. 77C1H. d. J=7. 2Hz). 12. 13(1 
H.brs) 


46 


6 : 6. 82C1H. brs). 7. 50-7. 59(4H. ■). 7. 66-7. 78(3H. ■). 7. 82-7. 92(3H. 
■). 12. 33(lH.brs) 
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47 


6 : 0. 90-1. 00(2H, m). 1. 05-1. 15(2H, m). 1. 90-2. 00(1H. m), 6. 00(1H. br 
s). 7. 49C1H. t. J=8. 0Hz). 7. 60-7. 68C3H. ■). 7. 72(1H. d, J=8. 0Hz). 
12. 2(1H. brs) 


48 


<5 : 1.24(3H. t, J=7.9Hz),2.43(3H. s),2.80(2H.q. J=7.9Hz).7. 19(1H, 
d. J=7. 8Hz). 7. 27(2H. d. J=7. 2Hz). 7. 39C1H, t, J=7. 9Hz). 7. 51-7. 57 
(1H. m). 7. 59-7. 64GH. m). 7. 66-7. 72(1H. m). 7. 76(2H. d. J=7 9Hz) 
7. 84C1H. d, J=7. 2Hz) 


49 


<5 : 2. 44 (3H. s). 7. 28(2H. d. J=8. 8Hz), 7. 35-7. 50(4H. m). 7. 52-7. 58(1H 

m) 7 fifUIH m) 7 7<?-7 R(H4H m) 7 R^-7 RR(?H ml 7 QQfl 
• my » i . i . uo v. i n» uij . i . 10 i . ou \4 n» my. i.oo i.oov£n. uu, / . c/cJ v. i 

H. d. J=8. 0Hz) 


50 


6 : 0. 86-0. 93 (2H.ni). 0.97-1. 04 (2H,m), I. 95-2. 04OH. m). 2. 44 (3H. s) 
7 20(1H d J=8 0Hz) 7 28(2H ri J=R 0Hz) 7 f 1 H t I=R OH?') 
7. 50-7. 75 (5H. m). 7. 79 (1H. d. J=8. 0Hz) 


51 


6 : 1. 29(3H. t. J=7. 2Hz). 1. 31 (3H. t. J=7. 3Hz), 2. 70(2H. q, J=7. 6Hz). 3 
62-3 70(2H. m),6 34(1H. d. J=7 6Hz).7 35-7 54(4H m).7 57(1H 
d. J=7. 6Hz).8. 83(1H. brs) 


52 


6 : 1. 38(3H. t. J=7. 6Hz), 3. 73-3. 82(2H. ■). 6. 98C1H. d. J=8. 0Hz). 7. 37 
-7. 53(6H. in). 7. 56-7. 59(111. m).7 750H. d. J=8. 0Hz). 8. 08-8 14(2 
H. m).8. 87(lH.brs) 


53 


6 : 0. 95-1. 05 (2H. m). 1. 14-1. 20(2H. m), 1. 27(3H. t. J=7. 2Hz). 1. 88-1. 
98(1H. m). 3. 52-3. 62(2H. m). 6. 39(1H. d. J=7. 6Hz). 7. 34-7. 54(5H. 
m),8.84(lH. brs) 


54 


6 : 0. 87-1. 97U5H. m). 2. 7K2H, q. J=7. 6Hz). 3. 72-3. 77(1H. m), 6. 25(1 
H. d. J=7. 6Hz). 8. 19(1H. d. J=7. 6Hz). 13. 59(1H. brs) 
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6 : 0. 86-1.96(12H.B).2.44(3H.s).3.69-3.76(lH.m).6.24(lH. d. J=7. 
2Hz). 8. 17(1H. d. J=7. 2Hz). 13. 62C1H. brs) 


56 


6 : 0. 87-1. 8908H, ■). 2. 67 (2H. q. J=7. 6Hz), 3. 21-3. 38(1H. n). 3. 54-3 
. 61 (2H. m). 6. 36(1H. d. J=8. 0Hz). 7. 89C1H. d. J=8. 0Hz). 9. 08(1H, br 
s) 


57 


6 : 0. 92(3H, d. J=6.8Hz). 1. 01-1. 89C12H. ■). 2. 41 (3H. s). 3. 20-3. 27(1 
H. in), 3. 53-3. 61 (2H. o). 6. 36(1H. d. J=8. 0Hz). 7. 88C1H. d. J=8. 0Hz) 
.9. 09C1H. brs) 


58 


8 : 2.64(3H. s).7. 24(1H. d. J=7. 3Hz). 7. 43(1H. t. J=7. 9Hz). 7. 60UH. 
ib).7.65(2H.bi).7.78(1H.s) ! 


59 


6 : 2.40(3H.s).2.63(3H.s).7.22(lH. d. J=7. 3Hz). 7. 36UH. t. J=7. 3 
Hz). 7. 43(1H. d. J=7. 3Hz). 7. 57UH. d. J=7. 3Hz). 7. 60-7. 65(2H. m) 


60 


5 : 1.04C3H. t. J=7. 6Hz), 1. 67-1. 76(2H. m),2. 04(3H. s).3. 55-3. 60(2H 
. n). 6. 33(1H. d. J=8. 0Hz). 7. 36-7. 57(5H, m). 8. 93(1H. brs) 


61 


6 : 0.36-0.40(2H.m).0.60-0.65(2H.ra).l.l7-1.27(lH.m).2.49(3H. s) 
. 3. 53(2H. dd. J=7. 2. 5. 2Hz). 6. 34(1H. d. J=7. 6Hz). 7. 36-7. 58(5H. 
m),8. 99C1H. brs) 


62 


6 : 1. 04 (3H. t. J=7. 6Hz). 1. 66-1. 76(2H. m). 2. 40(3H. s). 2. 43(3H. s). 
3. 55-3. 60(2H, b), 6. 31 (1H. d. J=8. OHz). 7. 31-7. 36(4H. a). 7. 61 (1H 
. d. J=8. OHz). 8. 94C1H. brs) 


63 


6 : 0. 06-0. 38C2H. m). 0. 57-0. 61 (2H. m). 1. 14-1. 24 (1H. m). 2. 43(3H. s) 
. 2. 45(3H. s). 3. 50 (2H. dd. J=7. 0. 5. OHz). 6. 35(1H. d. J=8. OHz). 7. 3 
3-7. 37(4H. d). 7. 65(1H. d, J=8. OHz). 9. 03UH. brs) 


64 


8 : 2.63(3H.s).7.22(lH. d. J=7. 6Hz). 7. 46-7. 50C2H. m). 7. 60-7. 66C2H 
,m).7.79-7.82(2H. m) 
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x ■ 9 fi?nn O 7 1 H d J=7 6Hz) 7 72 (1H t J=7 6Hz) 8 13-8 16 
(1H. m), 8. 46-8. 49QH. m), 8. 59-8. 60C1H. m) 


66 


* • 1 **9nH t 1=7 41M 2 4fiC*H O 70(2H m) R W1H d 1= 
8. OHz), 7. 49UH, d. J=8. 0Hz). 7. 66(1H. t. J=8. 0Hz). 7. 87(1H. dt. J= 
8. 0. 1. 3Hz), 8. 35-8. 40(2H. m). 8. 88(1H. brs) 


67 


X . 1 Q^fQU ol ft IRflH *1 7 A(\-7 RrtfRH ml 7 Srt-R flfU^H 

0 . 1. yJHOn. S/i 0. IDvln. S), I. W 1. vVVOtl, w) , 1. OV 0. K)\)\Qtl, mj , 

8. 13(1H, m) 


DO 


6 : 2. 33(3H. s). 2. 56(3H. s). 7. 04 (2H. d. J=8. 4Hz), 7. 18(1H. d. J=7. 2 
Hz) 7 4K1H dd J=8 2 7 2Hz) 7 45-7 60(5H, m),7 86GH. m),7 9 
0-8. 00(2H.m).8.45(lH. m) 


69 


<5 : 1. 37(3H. t. J=7. 4Hz). 2. 41 (3H. s). 3. 71 (2H. m), 6. 19(1H, d. J=8. 4 
Hz), 7. 34(1H. d. J=8. OHz). 7. 35-7. 55(4H. ni). 7. 81 (1H. d. J=8. 4Hz). 
7. 85-7. 95(2H.m),9. 23(1H. brs) 
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1 


mp. : 141-142 "C(AcOEt-hexane) 
Anal. : C,7H,eN 3 0Cl 

COD HOD NOD CI (50 
calcd. 65.07 5.14 13.39 11.30 
found 65.12 5.01 13.37 11.41 


7 


mp. : 163-165 *C(Ac0Et-hexane) 
Anal. : CeHj.NsO 

COO HOD NO)) 
calcd. 70.82 7.80 15.48 
found 70.98 7.94 15.54 


2 


mp. : 130-132 °C (AcOEt -hexane) 
Anal.: C.TH.sNaOBr 

COO HOD NOD Br(» 
calcd. 57.00 4.50 11.73 22.30 
found 57.09 4.67 11.77 22.58 


8 


mp. : 153-155 °C(Ac0Et-hexane) 
Anal. : Cislli.NsO 

C(J0 H(X) N(X) 
calcd. 70.01 7.44 16.33 
found 69.99 7.36 16.33 


3 


mp. : 152-153 °C(Ac0Et-hexane) 
Anal. : C )6 H,4N 3 0C1 

COD HOD NOD CIOD 
calcd. 64.11 4.71 14.02 11.83 
found 63.98 4.69 14.03 12.11 


9 


mp. : 205-208 °C(Ac0Et) 
Anal.: C, 3 H, ,N 9 0S 

COD HOO NOD S(X) 
calcd. 60.68 4.31 16.33 12.46 
found 60.86 4.38 16.40 12.55 


4 


mp. : 159-160 °C(Ac0Et-hexane) 
Anal.: C.sHnNsOBr 

COD HOD NOD Br (JO 
calcd. 55.83 4.10 12.21 23.21 
found 55.91 4.02 12.28 23.44 


10 


mp. : 191-194 °C (AcOEt- iPr 2 0) 
Anal. : C, 3 H..N 3 0S 

COD HOO NOD SOD 
calcd. 60.68 4.31 16.33 12.46 
found 60.74 4.18 16.40 12.70 


5 


mp. : 140-142 X; (AcOEt -hexane) 
Anal.: CitHitNiO 

COO HOD NOD 
calcd. 73.10 6.13 15.04 
found 73.00 6.01 14.95 


11 


mp. : 248-250 °C (AcOEt) 
Anal. : C, 2 H,oN«0S 

COD HOD NOD SOD 
calcd. 55.80 3.90 21.69 12.41 
found 55.65 3.81 21.65 12.46 


6 


mp. : 193-195 °C (AcOEt -hexane) 
Anal.: deH.gNaO 

COO HOD NOD 
calcd. 73.70 6.53 14.32 
found 73.98 6.46 14.32 


12 


mp. : 172-175 °C(AcOEt-iPr 2 0) 
Anal.: C M H,?N-,0 

COD HOD NOD 
calcd. 66.65 4.79 22.21 
found 66.77 4.78 22.22 
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13 


mp. : 177-179 t(AcOEt-iPr 2 0) 
Anal. : C14H12N4O 

C(X) H(X) N(X) 
calcd. 66.65 4.79 22.21 
found 66.78 4.89 22.30 


19 


mp. : 198-199.5 °C(CHC1 3 -Et 2 0) 
Anal. : CtH.gNsOjCI 

C(X) H(X) N(X) CKX) 
calcd. 61.92 4.89 12.74 10.75 
found 61.63 4.90 12.63 11.01 


14 


mp. : 195-200 °C(AcOEt-iPr*0) 
Anal. : CmHijM 

C(X) H(X) N(X) 
calcd. 66.65 4.79 22.21 
found 66.57 4.70 22.08 


20 


mp. : 214-217 T: (CHC1 3 -Et 2 0) 
Anal.: C,7HmN 3 0 2 C1 

C(X) H(X) N(X) CKX) 
calcd. 62.30 4.31 12.82 10.82 
found 62.50 4.35 12.80 10.90 


15 


mp. : 177-180 °C(AcOBt-hexane) 
Anal. : C, 6 H, ,N 3 0CIF 3 

C(X) H(X) N(X) CKX) F(X) 
calcd. 54. 33 3.13 11.88 10.02 16.11 
found 54.41 3. 13 11.92 9.92 16.27 


21 


mp. : 183-185 °C(EtOH) 
Anal. : C z ,Hi G N 3 0Ct 

C(X) H(X) N(X) CKX) 
calcd. 69.71 4.46 11.61 9.80 
found 69.71 4.48 11.51 9.67 


16 


mp. : 148-149 °C(Ac0Et-hexane) 
Anal. : CieHi ,N 3 0BrF 3 

C(X) H(X) N(X) Br(X) F(X) 
calcd. 48. 26 2.78 10.55 20.07 14.31 
found 48.34 2.75 10.61 19.98 14.52 


22 


mp. : 182-184 °C(CHCI 3 -hexane) 
Anal. : C,«H, «N 3 0C1 

C(X) H(X) N(X) CKX) 
calcd. 66.36 4.95 12.90 10.88 
found 66.30 4.97 12.92 11.01 


17 


mp. : 195-197 T)(CHCI 3 -AcOED 
Anal. : CK1H12N3O2CI 

C(X) H(X) N(X) CKX) 
calcd. 61.25 3.86 13.39 11.30 
found 61.05 3.82 13.20 11.43 


23 


mp. : 122-124 °C(Ac0Et-hexane) 
Anal. : C,,H )5 N 3 0BrCl 

C(X) H(X) N(X) CKX) Br(X) 
calcd. 52. 00 3.85 10.70 9.03 20.35 
found 52.00 3.74 10.71 9.29 20.06 


18 


mp. :200-203 °C(dec.)(CH,CN-EtOH) 
Anal. : CisHmN 3 0 3 C1 

C(X) H(X) N(X) CKX) 
calcd. 60.86 4.47 13.31 11.23 
found 60.91 4.45 13.42 11.14 


24 


mp. : 106-108 "C(AcOEt-hexane) 
Anal. : C,,H 18 N 3 0 3 C1 

C(X) H(X) N(X) CKX) 
calcd. 61.38 4.88 11.30 9.53 
found 61.33 4.77 11.23 9.79 



WO 97/19078 



PCT/JP96/03389 



S 4 OR*) 



Ex. 
No. 


DATA 


Ex. 
No. 


DATA 


25 


up. : 198-199.5 °C(CHC1 3 -Et 2 0) 
Anal. : C.TH.sNaOjC! 

ca) hod n(X) ci a) 

calcd. 61.92 4.89 12.74 10.75 
found 61.63 4.90 12.63 11.01 


31 


mp. : 144-146 °C(AcOEt-iPr 2 0) 
Anal. : C, B H, 6 N 3 0C1 

ca) Ha) nod ci (jo 

calcd. 66.36 4.95 12.90 10.88 
found 66.21 4.78 12.97 10.62 


26 


mp. : 112-115 °C(iPr 2 0-hexane) 
Anal. : CitHhNsO 

C(X) HOD Ntt) 
calcd. 71.55 8.12 14.72 
found 71.51 8.32 14.71 


32 


mp. : 141-144 °C(AcOEt-iPr 2 D) 
Anal. : C.Hi 0 N 3 0 

ca) Ha) NOD 
calcd. 73.70 6.53 14.32 
found 73.67 6.51 14.18 


27 


mp. : 100-102 °C(iPr 2 0-hexane) 
Anal. : C 18 H 26 N 3 0 

COD HOD NOD 
calcd. 72.21 8.42 14.03 
found 72.04 8.42 13.86 


33 


mp. : 124-126 °C(AcOEt-iPr 2 0) 
Anal. : C.9H.9N3O 

ca) Ha) NOD 
calcd. 74.73 6.27 13.76 
found 74.78 .,6.32 13.69 


28 


mp. : 195-200 °C(AcOEt-iPr 2 0) 
Anal. : C. 6 H I4 N 3 C1S 

C(X) HOD NOD CI 00 SOD 
calcd. 60. 85 4.47 13.30 11.23 10.15 
found 60.72 4.46 13.29 11.20 10.19 


34 


mp. : 131-133 °CUPr 2 0) 
Anal. : CirHzsNaO 

ca) Ha) NOD 
calcd. 71.55 8.12 14.72 
found 71.47 8.32 14.66 


29 


mp. : 174-175 °C(Et0H) 
Anal. : Ci 7 HieN 3 0Br 

COD HOD NOD Br 00 
calcd. 57.00 4.50 11.73 22.30 
found 56.89 4.44 11.93 22.50 


35 


mp. : 174-175 °C(Ac0Et-hexane) 
Anal. : C 17 H,6N 3 0C1 

ca) Ha) NOD ClOD 
calcd. 65.07 5.14 13.39 11.30 
found 64.99 5.13 13.37 11.41 


30 


rap. : 152-155 °C(Ac0Et-iPr 2 O) 
Anal. : CnHisNaOCl 

coo Ha) nod ci a) 

calcd. 65.07 5.14 13.39 11.30 
found 65.07 5.09 13.38 11.21 


36 


mp. : 270-275 °C (dec. ) (DMF-CH 3 CN) 
Anal. : C I6 H, 3 N<0 2 C1 

C(X) HOD NOD ClOD 
calcd. 58.46 3.99 17.04 10.78 
found 58.43 3.93 17.13 10.76 
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m 4 ens) 



Ex. 
No. 


DATA 


Ex. 
No. 


DATA 


37 


mp. : 201-202 °C(AcOEt) 
Anal. : CieHuNtOs 

COD HOD NOD 
calcd. 61.93 4.55 18.06 
found 61.89 4.43 18.10 


41 


mp. : 169-172 t(AcOEt-iPr 2 0) 
Anal. : d T Hi S N 3 SC1 

COO HOD NOD SOD CIOD 
calcd. 61. 90 4.89 12.74 9.72 10.75 
found 61. 94 4. 83 12. 73 9. 80 10. 66 


38 


mp. : 175-177 °C(AcOEt-iPr 2 0) 
Anal. : C, e H, 3 N 3 0ClBr 

COO HOD HOD CI CO Br 00 
calcd. 50. 75 3.46 11.10 9.36 21.10 
found 50.68 3.33 11.09 9.49 20.95 


42 


mp. : 196-197 'C(AcOEt) 
Anal. : C 2 oHitN 3 0 

COD HOD NOD 
calcd. 76.17 5.43 13.32 
found 76.23 5.49 13.40 


39 


mp. : 143-144 "C(AcOBt-hexane) 
Anal. : CwH^NsOCh 

COD HOD MOD CIOD 
calcd. 58.64 4.34 12.07 20.36 
found 58.62 4.29 12.07 20.25 


43 


mp. : 99-100 °C(iPr*0) 
Anal. : CmH 2 oN<,0 9 CI 

COD HOD NOD CIOD 
calcd. 61.04 5.39 11.24 9.48 
found 60.91 5.36 11.15 9.65 


40 


mp. : 140-143 °C(Ac0Bt-hexane) 
Anal.: C,,H,»N,0 2 SCI 

COO HOD NOD SOD CI 00 
calcd. 58. 83 4.68 10.83 8.27 9.14 
found 59.03 4.49 10.88 8.14 9.30 
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